The mismatch negativity (MMN) component of eventrelated brain potentials has become an important tool for investigating the neurobiological mechanisms underlying auditory perception, memory, attention, speech and music. The interest in MMN as a tool of investigation in Cognitive Neuroscience, and its clinical and scientific applications has been steadily growing during the recent years. The successful use of this non-invasive technique has led to an ever-expanding range of areas of study, including the development of auditory perception and cognition across the lifespan, and impairment of auditory cognition observed in a wide range of disorders, such as specific language impairment, dyslexia, central auditory processing disorders, autism, schizophrenia, aphasia, coma, to name only a few. Increased interest in using MMN as a research tool, and increased focus on its clinical use in detecting and monitoring cerebral and psychological dysfunctions has led to investigations aimed at gaining greater clarification of its neural substrate, and underlying mechanisms, using neuropharmacology and animal models. The papers in this special issue represent a small collection of talks given at the Sixth International Conference on Mismatch Negativity (MMN) and its Clinical and Scientific Application held The sixth conference (New York, USA) brought together researchers and students from 20 countries around the globe ( Fig. 1 ), who share interests in using MMN as a tool to further the understanding of perceptual and cognitive mechanisms indexed by MMN, disorders of auditory cognition, neurobiological modeling of MMN, and methodological and analysis strategies for MMN application. With increased interest in using MMN paradigms to investigate clinical disorders, there has been a growing interest in gaining a greater understanding of the neural mechanisms of MMN. This has led to investigations of deviance detection in various animal models, as well as into subcortical contributions to the human scalp-recorded component. One proposed mechanism is stimulus-specific adaptation (SSA), the reduction of the neural response to the frequently repeated stimulus. Malmierca and colleagues and Klein and colleagues assessed SSA in mouse models as a candidate mechanism underlying MMN, and suggested that SSA can account for greater complexity, by investigating more complex stimuli than typically used in animal models (Klein et al. Stimulus-specific adaptation in field potentials and neuronal responses to frequency-modulated tones in the primary auditory cortex)or by investigating SSA expressed in non-lemniscal regions of the medial geniculate body (MGB) of the auditory thalamus(Malmeirca et al. An overview of stimulus-specific adaptation in the auditory thalamus).Fishman (The Mechanisms and Meaning of the Mismatch Negativity) reviewed the extant animal literature on MMN, addressing some controversial issues regarding whether MMN reflects a process of neural adaptation (e.g., SSA) or sensory memory formation. Escera et al. (Deviance detection based on regularity encoding along the auditory hierarchy: electrophysiological evidence in humans) present an emerging view that deviance detection is a basic principle of the functional organization of the auditory system, encoding crucial information at multiple levels of the ascending pathway. Their review provides evidence supporting auditory brainstem and middle latency responses contribution to the MMN deviance detection process. Chandrasekaran et al. (An integrative model of subcortical auditory plasticity) focus their review on the forms of plasticity in the deviance detection process, evidenced in subcortical auditory regions. They propose an integrative model that includes modulation of stimulus input by top-down knowledge, and a mechanism that constantly anticipates and updates incoming stimulus regularities.
The remaining group of review papers explores various models of the MMN system. , priors and system biases) also assess the issue of predictability, investigating how prior context affects deviance detection, focused on understanding how we compute ''expectations'' for future auditory encounters. Finally, the issue of whether models of auditory deviance detection are analogous in the visual system is still debated. Czigler (Visual mismatch negativity and categorization) reviews the literature on the visual mismatch negativity (vMMN) component, suggesting that the memory system underlying vMMN is sensitive to higher order structures, such as facial characteristics (emotional expression and gender), and not only simple combinations visual features. Thus, suggesting that long-term memory modulates the automatic deviance detection process.
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